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1
ELONGATE PIPE-BASED STRUCTURE FOR
SUPPORTING HEAVY LOADS

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates, generally, to temporary structures
for supporting heavy loads over bodies of water or wetlands.
More particularly, it relates to a modular heavy load-support-
ing structure having cylindrical sections that can be laid end
to end quickly to save time and materials.

2. Description of the Prior Art

It was a common practice before wetlands conservation
was a concern to dredge out large sections of wetlands as
needed when building roadways or bridges over such wet-
lands. Such dredging enabled barges to carry heavy equip-
ment to the jobsite as the job site progressed across the land-
scape.

Over time, it became apparent that dredged wetlands were
not recovering as expected, and laws were passed to ban such
dredging.

Stone causeways were also built in wetlands areas to avoid
such dredging, but they too were determined to be environ-
mentally intrusive.

The industry thus adopted the practice of building a tem-
porary bridge into the wetlands for the purpose of enabling
heavy equipment to reach the job site. Although such bridges
require pile driving, it was found that the small footprint of a
pile caused no permanent damage to the wetlands, i.e., the
wetlands were observed to recover quickly when the tempo-
rary piles were removed.

The primary drawback to the temporary bridge solution to
the wetlands conservation problem is that such temporary
bridges, since they must carry very heavy loads, can be quite
expensive and time-consuming to build even though they are
temporary structures that are removed when the main road-
way or bridge is completed.

Thus there is a need for a temporary bridge structure that
can be assembled quickly from low cost materials but which
can support extremely heavy loads.

There is also a need for a temporary bridge structure that
can be quickly disassembled as well when no longer needed.

However, in view of the art considered as a whole at the
time the present invention was made, it was not obvious to
those of ordinary skill in the art how the needed structure
could be provided.

SUMMARY OF THE INVENTION

The long-standing but heretofore unfulfilled need for an
improved structure for a temporary structure that supports
heavy loads is now met by a new, useful, and non-obvious
invention.

The inventive structure includes a hollow cylinder having a
longitudinal axis of symmetry and an elongate extent. A plu-
rality of stress-distributing strengthening members is circum-
ferentially positioned about and secured to the hollow cylin-
der in parallel relation to the longitudinal axis of symmetry.

The strengthening members have an extent substantially
equal to the elongate extent of the elongate hollow cylinder
and each strengthening member has an “L.”” shape where the
legs of the “L.” are disposed in normal relation to one another.

Each leg of each strengthening member has a free end
disposed in abutting and secured relation to the hollow cyl-
inder along the elongate extent of the hollow cylinder.
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A first flat plate of rigid construction is disposed in a
horizontal plane in overlying and secured relation to the hol-
low cylinder and to the first, upper pair of strengthening
members.

A second flat plate of rigid construction is disposed in a
horizontal plane in underlying and secured relation to the
hollow cylinder and to the second, lower pair of strengthening
members in parallel and diametrically opposed relation to the
first flat plate.

An imperforate first circular disc is positioned within the
lumen of the hollow cylinder in perpendicular relation to the
longitudinal axis of symmetry of the hollow cylinder and in
longitudinally spaced relation to a preselected end of the
hollow cylinder.

A second circular disc has a central opening formed therein
secured to a first end of the hollow cylinder and a third circular
disc has a central opening formed therein and is secured to a
second, opposite end of the hollow cylinder.

A truncate cylindrical member has a first end secured to the
first circular disc in concentric relation thereto and has a
second end protruding through the central opening formed in
the second circular disc, said protrusion forming a key.

The central opening of the third circular disc forms a socket
that mates with the key when first and second hollow cylinder
members are disposed in end-to-end abutting relation to one
another along a common longitudinal axis of symmetry.

An important object of the invention is to provide a tem-
porary bridge structure capable of supporting extremely
heavy equipment.

Another important object is to provide such a structure that
can be made of any length.

Still further objects include the provision of a structure that
can be assembled quickly, without tight tolerances, and which
is made from readily available materials.

These and other important objects, advantages, and fea-
tures of the invention will become clear as this disclosure
proceeds.

The invention accordingly comprises the features of con-
struction, combination of elements, and arrangement of parts
that will be exemplified in the disclosure set forth hereinafter
and the scope of the invention will be indicated in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

For a fuller understanding of the nature and objects of the
invention, reference should be made to the following detailed
disclosure, taken in connection with the accompanying draw-
ings, in which:

FIG. 1 is an end view of the novel structure;

FIG. 2 is a longitudinal sectional view of a first, protruding
or male end;

FIG. 3 is a longitudinal sectional view of a second, socket
or female end;

FIG. 4 is an end view of the socket end;

FIG. 5 is a partial side elevational view of the novel struc-
ture; and

FIG. 6 is a side elevational view of the novel structure in
use.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIG. 1 depicts an illustrative embodiment of a novel struc-
tural flexural element which is denoted as a whole by the
reference numeral 10.

The novel structure includes elongate hollow pipe or cyl-
inder 12 having a longitudinal axis of symmetry. Four (4)
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elongate, generally L-shaped stress-distributing strengthen-
ing members, denoted 14a, 14a, 145, and 145 are circumfer-
entially positioned about hollow cylinder 12 in parallel rela-
tion to said longitudinal axis of symmetry. The legs of the “L.”
are disposed in normal relation to one another and the respec-
tive free ends of the legs abut elongate cylinder 12 along their
respective extents and are welded or otherwise secured to said
elongate cylinder.

A first flat plate 16 of rectangular configuration and rigid
construction overlies cylinder member 12 and the first or
upper pair 14a, 14a of the strengthening members is posi-
tioned relative to one another to orient said first flat plate 16 in
a horizontal plane. First flat plate 16 is welded or otherwise
secured to each member of the first pair of strengthening 14a,
14a.

A second flat plate 18 of rectangular configuration under-
lies cylinder member 12 and the second or lower pair of
stress-distributing strengthening members 145, 145 is posi-
tioned to orient said second flat plate 18 in a horizontal plane.
Second flat plate 18 is welded or otherwise secured to each
member of the second pair of strengthening members 145,
145.

First and second flat plates 16 and 18 respectively are
therefore parallel to one another in their respective horizontal
planes.

FIG. 2 depicts imperforate first circular disc 20 positioned
within the lumen of hollow cylinder 12 in perpendicular rela-
tion to the longitudinal axis of symmetry of said hollow
cylinder.

A second circular disc 22 having central opening 22a
formed therein is secured to a first end of hollow cylinder 12
as depicted in FIG. 2, and a third circular disc 22, also having
central opening 22a, not depicted in FIG. 2, is secured to a
second, opposite end of hollow cylinder 12 in closing relation
thereto.

Truncate cylindrical member 24 has a first end 24a secured
to first circular disc 20 in concentric relation thereto, i.e.,
truncate cylindrical member 24 has the same longitudinal
axis of symmetry as does elongate cylinder 12. Second end
24b of truncate cylindrical member 24 extends through cen-
tral opening 22a formed in said second circular disc 22 as
depicted in FIG. 2. The protrusion of second end 245 forms a
key or pin that mates with a socket formed in another cylin-
drical disc, not depicted in FIG. 2, when two (2) cylindrical
members 12 are disposed in end-to-end abutting relation to
one another along a common longitudinal axis of symmetry.

Thus a first end of each hollow cylindrical member 12 is
provided with key or pin 245 as depicted in FIG. 2 and the
second end of each hollow cylindrical member, not depicted
in FIG. 2, is provided with a key-receiving socket.

FIG. 3 depicts a second end of hollow cylinder 12. The
socket is provided in the form of the central opening 22a
formed in circular disc 22. The diameter of central opening
22a is just slightly greater than the external diameter of key
245b. This facilitates the easy interconnection of large num-
bers of cylindrical members 12 in an elongate configuration.

FIG. 4 is an end view of the fully assembled preferred
embodiment of the invention from the socket or female end.
Four (4) additional L-shaped braces 284, 28a, 28b, and 285,
only two (2) of which can be seen in end view, having a
structure like strengthening members 14a, 14a, 14b, and 145,
are secured to elongate hollow cylinder 12.

Defining the end view of cylinder member 12 as the face of
an analog clock where twelve o’clock is the highest point of
said cylinder member as drawn in said FIG. 4, braces 28a, 284
are diametrically opposed to one another at the three o’clock
and the nine o’clock positions, i.e., braces 28a, 28a are posi-
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tioned mid-way between first and second flat plates 16 and 18.
Braces 28a, 28a have a common longitudinal extent but do
not extend the entire extent of hollow cylinder member 12.

The undepicted braces 28b, 28b are positioned at the same
three o’clock and nine o’clock positions at an opposite end of
hollow cylinder member 12 in longitudinally spaced apart
relation to braces 28a, 28a, respectively. Braces 285, 285
have a common longitudinal extent, but like braces 28a, 28a
do not extend the entire extent of hollow cylindrical member
12.

A first pair of flat plates 30qa, 30a interconnect first and
second flat plates 16 and 18 to one another at a first end thereof
as depicted in FI1G. 4. A second pair of flat plates 305, 305, not
depicted in FIG. 4, interconnect first and second flat plates 16
and 18 to one another at a second end thereof.

The first pair of flat plates 30a, 30a is connected to
L-shaped strengthening members 14a, 14a, 145, and 146 and
to braces 28a, 28a. The second pair of flat plates 305, 305 is
connected to L-shaped strengthening members 14a, 14a, 145,
and 1454 and to braces 285, 2854.

Each flat plate 30a, 30a, 305, 305 is preferably centrally
apertured as at 31a, 31a, 315, 315. Each of said apertures is
therefore framed by an associated brace 28a, 28a, 285, 285
when observed in end view as depicted in FIG. 4. Apertures
31a, 31a, 315, 315 enable the interconnection of adjacent
pipe beams with elongate threaded rods, not depicted, that
extend through said apertures in order to prevent disengage-
ment of the above-disclosed male/female connections.

The respective positions of braces 28a, 28a, 285 and 285 is
best understood in connection with the partial side elevational
view of FIG. 5. This view depicts one of the braces 28a and
one of the flat plates 30a. Matching brace 28a and matching
flat plate 30a are not depicted in this view but are understood
to be diametrically opposed from the depicted plate and
brace. Braces 285, 285 are thus understood to be diametri-
cally opposed to one another at the opposite end of said
hollow cylindrical member, as are flat plates 305, 305.

FIG. 6 depicts a novel temporary bridge structure made in
accordance with this disclosure. Piles, collectively denoted
32, are driven into the earth 34 in a conventional way at
longitudinally spaced apart intervals and extend above a
water surface 36 by a predetermined distance. Cylinder mem-
bers 12 are laid in end-to-end relation to one another, sand-
wiched between flat plates 16, 18 and strengthened by
strengthening members 14a, 145 along the extent thereof.

Structure 10 safely supports heavy equipment such as an
excavator, crane, loader, cherry picker and the like, as
depicted.

It is important to observe that the parting line between
abutting cylinders 12 need not be positioned directly above a
piling 32 as required in prior art constructions. The reference
numeral 22 designates a circular disc having a central opening
or socket that is positioned at each end of each cylinder 12.
Therefore it is clear that said reference numeral 22 also indi-
cates the parting line between cylinders 12 that are disposed
in end-to-end, abutting relation to one another. As depicted in
FIG. 6, no parting line 22 is positioned above a piling 32, i.e.,
each parting line 22 is laterally offset from each piling 32. In
other words, each parting line 22 is in cantilevered relation to
piling 32.

This highly novel feature is a result of the pin/socket struc-
ture disclosed herein. The joint formed by the highly novel
pin/socket structure is so strong that it need not be directly
supported by an underlying piling 32. No prior art structure
capable of bearing extremely heavy loads includes joints that
may be offset from the pilings that support the structure.
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The invention still works if one or more parting lines 22 are
in vertical alignment with any part of a pile 32, but the critical
point is that such alignment is not required. This enables a
structure using the novel cylinder members 12 to be quickly
assembled, there being no need to carefully position each
parting line in vertical alignment with a piling, i.e., there
being no need to carefully space each piling so that each
piling supports a trailing end of one cylinder and a leading end
of another cylinder.

Theuse of cylinders 12 is also important because the beams
used in prior art temporary structures are not readily available
in the commercial marketplace. Cylinder members of the type
used in the novel structure are inexpensive and widely avail-
able. Since they are used primarily in temporary structures,
they can be re-used multiple times, circulating through the
industry that is dedicated to the building of temporary struc-
tures that can support heavy loads.

Although FIG. 6 depicts a trestle application, the invention
is not limited to the building of such trestles. There are numer-
ous other applications to which the novel structure may be
put.

It will thus be seen that the objects set forth above, and
those made apparent from the foregoing disclosure, are effi-
ciently attained and since certain changes may be made in the
above construction without departing from the scope of the
invention, it is intended that all matters contained in the
foregoing disclosure or shown in the accompanying drawings
shall be interpreted as illustrative and not in a limiting sense.

It is also to be understood that the following claims are
intended to cover all of the generic and specific features of the
invention herein described, and all statements of the scope of
the invention that, as a matter of language, might be said to
fall therebetween.

What is claimed is:

1. An elongate structure for supporting heavy loads, com-
prising:

a hollow cylinder having a longitudinal axis of symmetry

and an elongate extent;

a plurality of stress-distributing strengthening members
circumferentially positioned about and secured to said
hollow cylinder in parallel relation to said longitudinal
axis of symmetry, said strengthening members having
an extent substantially equal to the elongate extent of
said elongate hollow cylinder;

each strengthening member having an “L.” shape where the
legs of the “L” are disposed in normal relation to one
another;

each leg of each strengthening member having a free end
disposed in abutting and secured relation to said hollow
cylinder along the elongate extent of said hollow cylin-
der;

a first flat plate of rigid construction disposed in overlying
and secured relation to said hollow cylinder and to a first,
upper pair of strengthening members, said first flat plate
being disposed in a horizontal plane;

a second flat plate of rigid construction disposed in under-
lying and secured relation to said hollow cylinder and to
a second, lower pair of strengthening members, said
second flat plate being disposed in a horizontal plane in
parallel and diametrically opposed relation to said first
flat plate.

2. The elongate structure of claim 1, further comprising:

an imperforate first circular disc positioned within the
lumen of said hollow cylinder in perpendicular relation
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of the longitudinal axis of symmetry of said hollow
cylinder and in longitudinally spaced relation to a pre-
selected end of said hollow cylinder;

a second circular disc having a central opening formed
therein secured to a first end of said hollow cylinder;

a third circular disc having a central opening formed
therein secured to a second end of said hollow cylinder
opposite of said first end of said hollow cylinder;

a truncate cylindrical member having a first end secured to
said first circular disc in concentric relation thereto;

said truncate cylindrical member having a second end pro-
truding through the central opening formed in said sec-
ond circular disc;

said protrusion of said second end forming a pin;

said central opening of said third circular disc forming a
socket;

a pin formed in a first hollow cylinder;

a socket formed in a second hollow cylinder having a size
and shape such that said pin mates with said socket when
first and second hollow cylinder members are disposed
in end-to-end abutting relation to one another along a
common longitudinal axis of symmetry.

3. The elongate structure of claim 2, further comprising:

a first pair of L-shaped side braces disposed in diametri-
cally opposed relation to one another on opposite sides
of said hollow cylinder near said first end of said hollow
cylinder, each side brace of said first pair being about
mid-way between said first and second plates;

a second pair of L-shaped side braces disposed in diametri-
cally opposed relation to one another on opposite sides
of said hollow cylinder near said second end of said
hollow cylinder, each side brace of said second pair
being about mid-way between said first and second
plates.

4. The elongate structure of claim 3, further comprising:

afirstpair of flat plates disposed in interconnecting relation
between said first and second flat plates at said first end
of said hollow cylinder;

a second pair of flat plates disposed in interconnecting
relation between said first and second flat plates at said
second end of said hollow cylinder;

said first pair of flat plates being connected to each of said
L-shaped strengthening members and to each of said
side braces at said first end of said hollow cylinder;

said second pair of flat plates being connected to each of
said L-shaped strengthening members and to each of
said side braces at said second end of said hollow cylin-
der.

5. The elongate structure of claim 4, further comprising:

each of said flat plates of said first pair and second pair of
flat plates being centrally apertured;

each of said apertures being framed by an associated side
brace.

6. The elongate structure of claim 2, further comprising:

at least one upstanding piling for supporting at least two
elongate cylinders disposed in abutting, end-to-end rela-
tion to one another;

a parting line formed where said at least two elongate
cylinders abut one another;

said parting line being laterally offset from said at least one
upstanding piling.
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